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(54) SOUD-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain image pickup with 
a high S/N by allowing a simple circuit including a charge 
amplifier to provide an output of a photodetection signal 
from a horizontal read section after digital processing. 
SOLUTION: A reset command signal R is set 
unsignificant to start an integration by an integration 
circuit 220, a light receiving element 120 is selected to 
discharge a stored charge and an integration signal 
integrated by the integration circuit 220 is compared 
with a reference value at a comparator circuit 230. A 
capacitance control device 240 reports a capacitance 
command signal to a variable capacitance section 222 of 
the integration circuit 220. Thus, a feedback loop of 
integration circuit 220-comparator circuit 230- 
capacitance control device 240-integration circuit 220 is 
formed and when an integration signal is coincident with 
a reference value finally within a range, the capacitance 
control device 240 provides an output of a value 
corresponding to the capacitance command signal and 

the photo detection signal is sequentially read via a horizontal read section 250. 
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40 tu ^*^m#CroC 21 ~C 24 (75{iI{C^C-C^^-r3 
^7ff : FSW2 1~SW2 4t^i^. 4*5, ^ 
S^fCl~C4©iiffiCi ~C 4 tt. 
8C 4 ••• (2) 

= C 0 - (3) 

©ROM2 5 lfrhliitl£i%1Z ; ri?i>^^-I)2& 
— *-to4S8^-eA^7 U Tk^P^lEft-^Hj <7)*g^}c:tcr-CT 
tonj ««t roFFj *mk1>m } omi>Z>*'< y*f- 
mi-2 5 2tSri^. 
[00 56] ^1- s; V^fftHiPgB 300I1 ®**^1' s; 
50 Vi/{f-^$r^-t-3»*^1' 5 V^g|J3 l 0 k. 



13 

$4 5 >-?nz i o f> m& £ titzm\K^^ o 

T, fifij£3tEfl-^Vi ^^-#-.5Sii:->'7 h 3 

[00 57] ^IS!fe^(7?^@f±, OTOJ: olz. LT\ 
g)fcg|5 10 0 (-A^J Lfc^x-i? £ifc*-f 5„ 0 3 

*rnmMm<r>mm<7>mmwmT'$>2> a io 

[00 58] *^SSff^w@^^gt?ti, *i\ y 

-i? y h^m^-R^W^i-, SW 1 1 ~SW 1 4 &±X 

roNj wmt u sw2 i~sw2 4^r roF 

fj vtmt \,xmMmmm2 2 1 cda^s-?^ 
tcomcommi&^Co icm^r^bbu^ mm^mn 
-§-Vi z^-rtbcogytm+i 2 0i,j kiitfi Ue^tfcffi 

(-Tft:b*>, -r^Trox^-^^iFl 4 0f± TOFFJ 

^S{^^lt#^ihjss2 2 ox-com^wii^m^ 

£-fr-5, 20 

[0059] 1 1 0 d coss^^f- 

*jn-sft 1 #a ros^T- 1 2 0 !, j co^-r -y^T- 1 
4o®% tonj t-f zmmjkma^-v! &tUt)-f 

•5„ ^-i -y^m^l 4 0 3* TONj irft-5^ ^tv^T- 

t, ®Mmmmw.c 0 {z.mfennti°r$z®m$$2 2 2 

IcmMQfrfcA-tZ (0 3 (a) #BB) „ 
[0 0 6 0] ^*Jtifflatli2 4 Oii, SW1 

2~SW1 3^TOLfct, SW22~SW24^i: 30 
3 13 (b) #bb) o -<dM*, a^Mt-^Vs (±. 
V s =Q/C! 

oma^u s^^iiivrep bttmztvZa 

[00 6 1] V s >Vre F "Cfctltf, rcDittSSfe^S 
(tT^»*J«*2 4 0f±. HiiC, SW2 2 £H8#tUt 
^{CSWI 2&WCZ (H3 (c) #BS) „ CCD^, 

V s =Q/ (d +C 2 ) 

tv^^miEffi&tn^-rs, rcomjiffiii, it«5iH]s&2 3 40 

[0 0 6 2] V s <Vre F TfetMi, rcoitgfM 

*£SitT^*&J«itJt2 4 Ofi, 5E(^. SW1 l*><fc 
VSW2 2£giyffcLfc&{CSWl 2:fc<fctfS"W2 1 
D-5 (04 (b) #18) . rroUf, «^fV s ii, 
V s =Q/C 2 

[0063] mt, mmc l-c ^^2 2 0 -tt® 
ihis§2 3o-mmfflmmm2 4o-m&&im2 2o<7>7 50 
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H — Y><v</»^- ^iCioT, tt®E*5<t U^SfSfe (S 
W11~SW14, SW2 1~SW2 4(D TON/OF 

Fj mm &vmm*)i&^x. ®mm*c4&-v\z.mr 

ZmSMffl&ftL Sfilif^-C l~C4tf>:£ 

■Cto^T«»M»S:l*T-r4i:, ^SffiKiPtttfll 2 4 0 

<^tijLg|$2 5 0-l»lltT|l)W5, 
[0064] Tk^PBE^tt! USB 2 5 0 T"«, xv 5 * 7U"fg-5§- 
D 1 &ROM2 5 1 COT K^A^ifrT-f-A*; U ISlg 

7-9\&f)<j&+frh?V? /\^%V2*\&?rtZ>« RO 
M 2 5 1 ^^m^^ttfcT-'^^yi^S^-D 2 li^^f >^ 
^ 2 5 2 (CA^rTSo 5l#«t*. TK^^f-i-Hj CDfS: 
^tiW-*(OROM2 5 lCDtH^^Pl^ tR— fti-ig 

stT, #sas3tiH5i 1 0j <Dmmj£&\z&tfz,mi 

# B (Ogftmf- 1 2 0 1, j Jitt: Cfc^ttifB-^^rJiI^K^ 

[0 0 6 5] I©So^, ^^9 L 3d^-2 5 2*»5>J49 f 5? 
^ 7l-fS^-D 2 iS|±J^ ^ tli> <DX\ tfT-'^-ff-^ffi^ 4 0 0 

ro^Stc i s^BEic: «t or r-^- ° ^«*ro*B^© <fc 5 ft 
[006 6] ft*;, mm^m^V! r±, SK**^*; 

it am i # s (o^ytm^-tDytmm^m^wm 

^SrS^Lftv^^ir^n*. 
[0 0 6 7] SjSj^EKl*J»t**i£S3t»l 1 0 j co^ 

i # a oy^itm^ 1 2 o i, j tc^s tyy* wfit#©jfi*R 

[0068] jsfci^, y -fe hmmm^-R zwxmftMs 
i Oj <Dmwj£mzistfzm2mB<7>%:ftm 

fl 2 0 2 , j y^-m^ 1 4 OcD^-S: TONj ^ffi 

TONJ ^-tV*T-wS)t(cJ;oT^;®S^* 
T-l 3 0fc^*^«Wf*s«aE«#i:ftoT$3t«!6» 

[0069] wk. mMj^xz-^^mm^M 1 1 o 

j ©IliiroS^l 2 0i. jtra«{c:LT, Si£ 

*3efc*3»t5SB:s?t$pi i o j (D^2#aco§:)t*^- 

1 2 0 2 , j lo£Cfc&atfE^&Jl|B&^tti-r= 
[0 0 7 0] #Sii:S3l£gBl 1 0j 

T-l 2 0i, j ^m^^Lft^ib, #SES#g&l 1 0 
j (DSjE^^ic*3ltS^l#awS^T-i 2d, j co 

^a-t^i-LT, =s-sa:§3tg8 1 1 Oj (n^dtm^x 

2 0 1, j Cfc«Wflr-^SrlW»BE*ffl-rr i <t •? , 

[00 7 1] 0(5 2 Ht^fl» *»S^^cr)^Stt. ft 
1 H2S^^^e«3tt-5Jg#0S&2 2 0 *%\\<D\BS&ffi 
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rite ufc *>, ytmgzmt+i 30{z.wm£tiit 

[0 0 7 2] B4I4, *H^«W«^(H]aS 2 9 0 ro@ 
3S«riciaT-fc-5o m4iZ7frt£o\^ H#lH]SS2 9 0 
H (DSEgftSBl 1 0 j ^Pj^ttl^jfB^A^L. A 

©m^is*sS2 2 1 (Dx^^-^^imm^ 

tu H^fii*S§i2 2 1 0tti;fc^Hlfc#rctt?2&M£ 

*tffc*rasg*» 2 2 9 1 . ©^iiitsu 2 2 1 wa^ss 10 

^f-fc— *0«W-asg8Ri^ «#Jf*a§i2 2 KDtttfjiS 
^F-fcjfi 2 QWT-asttRikJ'U y ir y Nti^fi^-R =*fift 
<o»£-fc:tt roNj y * y hi«*fg-i§-R = 

*fnS©»G-tei± roFFj «ti«5^yf»f2 
2 3irtfx.S 0 

[0073] BraEsaw 22911 ^es*»2 2 2 k 

©Sft*?-C 1 ~C 3 rom#li*S^ 2 2 1 (OA 

: f*smttfHWB»2 2 iroSfflSttSBi 1 0j ^e>rotB^ 
m^A^T-t^M^tl.fcX-f 7fl^SW3 1~S 20 
W3 3 ©^flJ^C 1 ~C 3 (D^^ltS-gf 2 2 1 CD 

SK-i 5 GNDl/-<y^8S^Wc^-{ -yf ^SW4 1 
~SW4 3ir, *Wim?LZ> 0 -t L"C, ^fiM»fi&«2 
4 0HI1 ^-Y yf*fSW3 1~3 Sfci^'f y 
f*f SW4 1~4 3 COON/OF Ffflffl&TZit^rC 

31~C33^ C 4 l~C43^ 5 3Et-tt^^tbSo 

[0074] ^mmwm^&mn. j^tcd «t 5 1- lt, 
[0075] *mtmf&<D®tmmiwx-\3., *-*\ y 30 

•fey h^fa^RSr^Ict-. SW11~SW14. SW 
4 1~4 3Srit TON] tliU SW2 1~SW2 
4, SW3 1~33^t roF Fj W&b LTmW±i 
*g§§2 2 lcDA*4SB J f 1 i:ai^»T-iWW<7>^4fleSrC4 
{-^S-TStt fete, SjgjfeeflM^Vi &v>T)h.roS^: 

Pd^i 2 0i,j t^u3&v'»«iB -r-^rro 
^•yfif 140a roFFj vm KKJE-ra. r 
ro^ffi-c, y -fe y hm^m^-R zmtmmfe l-c#» 

#H]3g2 2 0Wg^»MW^5. 
[00 76] #SSS3fcSB 1 1 0 j coSiS^«{c 40 
*5«tS^l#@wg^^-l 2 0i, j rox-rs/^^-i 
4 0<D^£r TONJ t-rSSS^^ft^-Vi ^tB^-f 

(Dgm^xixytrngmmi-i 3 o^s^a-i,*:®^ 

Sg^ff-§-£fc-=>Tg:3fcgBl 0 0frbititi£tiZ a L 
"C, WMtt^»iSC 4 »3£*ixfc'HI^»«f2 2 9tc 

^qa^A-fa. 

[0 0 7 7] mztit^-vs tt, 

V s = Q/C 4 

ti/>5®Ifl£Srai^Ji-S. 50 
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[0078] Wc, SW4 1~SW4 3SrOFFir Lfc 
tg, SW3 1~SW3 3?rONt"f5 0 r <75<t 5 {-^-fb 
Lttttf^C 1 ~C 3 <7>PiSSwmiIB§^«^-fbb^ 
u>cdT\ v s <omai^iti^J:^<DX\ S»^C1~ 
C 4 lc$g£-f 5«^cQf&fBl 
Q' =Q • (C 0 /C 4 ) 

-r**^, ss i © ses^ffit-it^T (Co /c 
[0079] wk, m i mmmii: mm\z l-c, gft&s 

1 OO^A^Jb/cJt^-^^lR^^nSo L-fc^o 

t, ftm^syfc^-i 3 0fc»tt**ifc««f!as««/h«>» 

[0 0 8 0] (f 3H»1) 0511 &&w<Dm3n 

.fcpic. -KKK»±, (a) A*««^S:«««^aE 
lfe-rS3t*^^^l 30i> ttm^&Hf^-l 3 0<7>fg 
#li|*>SHP \z.&mZ*l. SH^Sft^-Vi ( i = l ~N 
1 ) icfc KXHtMSSm&f- 1 3 0 Xft± LfcS«cff 
»!ittj-rs^^ 1 4 0 t £ 1 *fl©S5tH^ 1 2 0 

n i ffisa^ij ^ co^-r y 140 wfg-^aj/j 

ffi-^^Wlc^^fcffiilSftgBl 1 0*s, ^2 

(£Jt&, *¥*l6ltl*^) t-«oTN2<@ffi?"J^n 
fc£3t»10 0t, (b) 1 0j (j=l 

~N2) ^^coaj^m-^&^fflgiJ^ATtiL, 

«i-7K¥*^fB^ (Hj ) cxm-m^m^m^ 
•t^ms-^imn^ 1 oj S:«^.em-§*mep5 o o 
t , ( c ) S3t^c i o otoxim^mn 500 tctjif^ 

% ^?<D^m^mscrZ>?4 5 >y*SiJ«i^3 0 

0 irSrffi&So 

[0081] 7ic¥fS^«yaffi 5 1 0 j r±, (DSiES^tgB 

1 1 0j y-fey h^*ft-^R 
(ci*£: CTSBS3tSB 1 1 0 j A» p> mti £ thtcWMm^ 

^mt}«SFFm\cmn^tiit. ^raE*«»2 2 2ica[^ 

(y-fey h*§*f§^R=*«ro»^) <Dfm&-rzfMft 
E3§2 2 o t, <2ffit^iHisg2 2 oa»e>utfj£i'ufc«^v 

s ' — fiS-f Sy^X«rK5*-t--5^7^7TeISS5 2 1 

-SttS?lE]Sg2 3 0ir, ©ttg?lHlSS2 3 O/S^ttl^^tVfc 

1 tf y h 2 U^^^-XfoZttmSgJa^-Vc 

L s itft^JWf-^-Vc cofC/5^ "T^gaS52 2 2 icifi^p 

-rs**}g^ft#c«:a*-r«*a«Hii««2 4 oi, 

©it^[gSS2 3 0i»f>ai^$nfcJ**!^*ft^-V c 5r-> 
y T^T-'v^/l^-* t LTKM^A* L> A^JJWt f±iS 
roJW/^Wi^y T/Vf&j'As 1 ?'- f&lUjjTZF I LOU 
v>;*.y- 5 2 2i, ©i^cOF I LO^? 5 2 2/5^ 

m^j^ttSv^y r/u^^yuT-'— ytepg^coF i lo 

1/^^5 2 2^5>a^j$^«->y TfrfWfrT 1 — ^ 



(1 0) 
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;i^i??/iH§^&ltitrtZ&m*-~y h 5 2 3 <3M 
M^-^y V 5 2 3^°7WUf^^f$:AAU 

^tti L*^ ^ 2 5 2 t SHS**,, 

§3t^ 1 0 0 l-A^J Lfcft&T 5 — * £ntX*-r£o 
[00 8 3] **J£ff^^Sf±, tTFCD£ 5 lc LT, 
1 0 0 i^A^J Lfctt^-* &iR3fc-r£o 

[0084] *^ss^^@f«i^B-efi, » i mm 

Wl l-SWl 4^T TONJ ttffii: U SW2 1 — 
SW2 4^t fOFFj Ur«flf*«*2 2 1 

fcfcfcfc, SE^Sff-^Vi S:U^-ftwoS3t*^l 20 

T-14 011 TOFFJ ^IJSfSo ~?*wrc\ 

0 W«^«£&HBte£*S 0 

[0 0 8 5] ^lSefS^t^f^ ^sag* 

351 1 0j COSffl*^(C*5(t^^l#@^S5t^l 2 

^iff-^Vi &&jj-tz 0 ^j/f*fi4 0* ro 
Nj iftSi, *tb*"CeoS3t^<toT3t«E»*T-i 

3 oi-sm^nfcm^-m«cfs-^t*org^i o o 

*tfc^r«s«»2 2 2fc«ffifQisaEA-r*o 
loose] »iiasjs?(Btra«t^ **« 

mmn2 a swn-swnwfeLfdi s 

W22-SW24MC^ rcO^. a^ft-^V 
s tt. 

V s =Q/Ci 

[0 0 8 7] V s >Vre F -Cfctttf. wtf>J**^*&§: 
ttTSfiMffl$*£2 4 OMu 35i-, SW2 2 SrBSftLfc 
iicswi 2£^££ 0 rois*, fll^H-^V s ft. 
V s =Q/ (d + C 2 ) 

OMArtU S*mBEfii:v REF bttMZtiZc 
[0 0 8 8] Sfc, V s <Vre F "Cfctttf, r<Ott$£S 
*^gttTS»»J»^2 4 0fi. 3Ei-, SWll^J: 
TfSV/2 2£Bfl»L,fc»K:SWl 2^SW2 1 £S! 

V s =Q/C 2 

i:V>5«BEfflS:ffl*i"So I^DHIfi, ittRI§]J&2 3 

^raE*«»2 2 2<Dmms<Dmt<Dm^ msbhl 

SB-^3lj"T\ JHUSfc. Jt«EI»2 3 O^bS^yr/UT*^ 
9JVf—9t*mfcF I LOl/^^ 5 2 2teA*Ufrtt 
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[008 9] a*, HflHcLT. **#{Hl3g2 20-)t8 
EMF2 3 0 -^4fi?tf»$S«2 4 0H*#H13g2 2 0CO^ 

Wl l-SWl 4, SW2 1-SW2 4 60 fON/OF 

fj tm&mKmvi&Lx. mmm*c4iax^mtz> 

10 U 5 2 fi*CO 1 iS^^— 

^(DA^Sr^T-r^o 
[0090]««a- J xh5 2 3lt g^FILOU 

<7)F I LOI/^^ 5 2 2frhis\) T^f^^^T-^ 
SrLSB^ibMSB^cotf^ hJdffTA^-rSo 

—?{B^k LT7K¥^ttiL^^ ^^2 5 2—fS]ttTtH 

20 [00 9 1 ] *¥Sc^fflLgG2 5 h 
5 2 3^ibai*^^^7 WUr ^^/Ur-^fStSrA 

j tomm^\^»zfsi*B<os:^m^i 2o u k 

[0 0 9 2] rcoMm^ 7K¥Bt^l±lb^-f ^^2 5 2*p 

0 O^S^<tS^ffitCj;oTT^a^^»^(Oi: 

30 [00 9 3] ^4b\ SiE^^m^V! fi % ffit;£^C:Jo 
[00 94] fiie*SM*5Jt5Sl£§3tSfB llOjfDf 

1 # @ (Ogft*^ 1 2 0 !, j fc/S c^am-^^fw^cSt 

-So 

[009 5] y -fe -y KfR^Mt^-R SrSt>*^W#, 

^T1E^*^2 2 2ro$»fltSrl!BJWitCo t Ufc*, 
40 SSftg&l l o j <oaifcfelEtc*5itaJB2#aroS3B(f 
^1 2 0 2 , j 4 OCO^-i: TONJ ^ 

^130 KwmzMtMmtm&m*!rk 

[0096] SjfcfettJCjSltSMlS^ 1 1 o 

1 2 0 2 , j fc*SCfc««a«^SrHRWBE*a-f- 
50 1 0 0 9 7] 51 #*jfiK3tttl 1 Oj ©§bfc* 



(1 1) 
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^•l 2 Oi, j «rHHfcJ»£Ufcise>, #Sitt§3fegBl 1 0 
j tDSii^3£lc*3(t'5^1#iwS:3t^l 2 0 u 
t&tTOCLT, =§-StffS7ta 1 1 Oj (D^KM^ 1 
2 Oi. j I^Dfc^l±ift-§-$rJiW^tt^-aii-r irlci 9 , 

[ 0 0 9 8 J ft*S, *«M0gliBt*S^-t t» IS 1 %t&g 

[ o o 9 9 j ±u<owmmw&fe&frz> t. 

©T?ttfc<3B&&s«rfg-e*5. tt&A *i*M0BIBfc 
[0 10 01 

# Lft < ft -5 CDT\ *tSJH < S3tgC(-A^ Lfc3feflH©» 
* SriRil-r 5 r. t * J T-# 3. 
[0 1 0 lj ^i>5M\Ai^m^\&^w\\z.% 

ft 9, 3SBtLTjlISfc«*Tf#*. 
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iiafficoftimftiftiji] 

[0 1 1 *&m<7>m 1 jusj^fliro@f«g^aroiH]8S« 
[@2] *&m<Dm 1 3us^^ro@frS«^s»a»iE] 
[0 3] *&m<nm 1 larateroaftm^nrotiifm 



[04] *3&m<D& 2 m^roBftiftf^Bro«£@ 

[0 5] *5IW0^3lUfi^jg<0@(«S^ieroiHBS« 
^£0T ! fc'5 o 

[06] ^S5^>e««^s<oiiiss«fig0-e$>Sc 

1 0 0-SJI6SB, 1 1 0 1 2 O-gftff? 

^, lso-ttnaay*?-. uo-^^f, 2 

0 0-ffi#«BfflB, 2 1 0-7K¥ft^*!!!S«P, 2 2 0, 

2 9 O-flteHElK, 2 2 1 -IHPSIsSi, 2 2 2, 2 2 
9-S**?\ 2 2 3 2 3 0 -JfctMe] 

2 4 0- -^fifli!lfflJ#B8k 2 50- -7k ¥K^-{±i LgB, 
2 5 1— ROM, 2 5 2-^j/ff : f, 300-?-f 
SV^ffiBMB, 3 10-8*^^5^ 3 2 0-i 
H/-^^, 3 3 0-7K¥->7hI/^?, 3 4 
0 -fftJMf-5§-g&, 4 0 0-tr#<a^ffi», 5 2 1-^ 
V^T/EWS, 5 2 2-FILOV-^^, 5 2 3- 
3-— -y k 
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